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BTOpO concTynau.c3a, reOTCpMaJIH3 
cHcprHja BO PenYOJluJ{3 ;,M3Re)1,OHuja 
3EOPHHK HA l 'PY,IJ;()BH 
~~ - :') OI(TOMnpll , 20(n 
x o llie.!1 "[({IP CIfMOlW" b{l/Ic/\'O 
CC 11 MHKpO 
·,mJll\HYMCKa WTO 
! iKYBaJba KOH ce 
OT e 3acpaTeH CO 
.0 nojaBa Ha MallH 
:H paceAHH 301lH. 
. Ha reOTepMaJIHH 
,'CKHOT pa3Boj Ha 
lTO Ha Mlla]:(H H 
.JlY'IOK AeKa IIa 
HI reOTepM<lllHaTa 
a 11 nepcneKTHBHa 
' ia 06llaCTHTe Ha 
i l1jU HU TepMaJIHa 
I pa~HOHallHO 3U 
TBO a noce6Ho no 
I"COJloro-
U'COXCMBCIi.U imp:II<TCpnCTl-lIm lIa TCPMOMIHlCpaJllIltTC nOA-1t 

Ita nJlammaT~1 K())Ky~) 

I.;O~1J I.JJJ;\)IW, COII,a JlcIJl1'J'KOnCl 
/ 'yi)a/JCTm-1CO.!lOI/UOI rjJa T(YJl.illclii WiTi 1111, P. MnKC()m/.lljn 
Aiicmpmalt 
/JO ouuj iillJyD cc iil)lIT(ll.JICOl-lli. I)C3)'J1ITiarulliTie o() zeOXeAfUCI(UIUe 
llCLlt.pClJlcyaGHJG TiG iT.lcPMOMUHC/WJl.HIlITtC OOOIl HG rlJl.aHUTWiua KoJICYCP II iti.oa 
Na Jl.OTcaJl.uiIi.ciT.luiuc: ToCulli j(OJl., J(uccJl.a Booa II ToLlJl.eK. ,il0611cTUlltie 
pe3YJl.iuGiIi.u o() lCOXCMIICKUlTic lICiUpGJlcyom6a YTWJlCyoaarTi OCKG aTiaHyoa 
360p 3G iiicpM.OMWICpG.!I/{/i. OO()u co lTicMllcpawypa 00 21 00 28'C KOU LlO 
COCl/lOO cc HalJl.GCCTiO Tcap60uaiuHu. rcoxcMujCT<GlUa MGiIi.puu,a Ha 
CJl.CMCHwwTiC UOKGJlcyoa KOH1{CTillt.pau,uja TW eJl.CMeHWUWe 00 003BOJl.CHuiIi.e 
lpafll~u co LlCf(Jl.Y'WT( TlG opccl/O/Ii. [(oj (10 HCTCOIl CJl.y·tneoll 110KaJICyea II 
iI.020Jl.CMll OPC()TlOC1Ti.ll O() DO.JOO.!lCTllliu.c 1(OTll(CIIlIi/Jal(Ult. 
fCOTCKTOIICK3 lIoJIo)f{oa IUl nYJIKanCKaTa OOJIaCT 
KO)Kycj)CK;rra oonaC'1' "PCl\CTCloyna CJ.\CII l 'onCM nYJlKaHcKH KOMnlleKC 
KOJ ce Haofa DO jY)KIIHOT ncn lJa Pcny6JIHKa MaKeJ!,OHHja Ii pa3BHeH Ha 
npeJ.\eJIOT Ha IInClHHHCKHOT MaCHO HCl KO)KYcp. Bo reOTeKTOHCKaTa 
peOHl13a~Hja lIa OBOj Hcn lIa GClnKClIICKHOT nOJIYOCTP013 0130j KOMnnCKC 
DncrYBCl 130 IIpOCTOpOT JI<l I3apanapCKa'rCl 30ml. 
KO)KYC\)cKaTa OGJJaCT BO rpyGI1 ~pnl Ha HCTOK C OrpaHH'ICHa CO 
paceJ!,HaTCl 30HCl Koja npcnCTanynCl H 3alU1nlla rpaHH~Cl H<l ra6poJ!,lIja6a3HHOT 
OcpHOJJI1TCKH KOMnJICKC )J,CMHP KallHjn-rCBrCJIHja, a Ha 3ClIICln e OrpaHH'leH 
co paCCHllaTCl cTpyK'rypa Koja ro H3JwojYIJa nCJIarOHCKHOT MaCHD OJ!, 
BapJ!,apCKaTCl 30Ha (Od). JloKanH3a~HjaTa Ha OBOj BYJIKaHCKH KOMnJIeKC Ha 
TpaHccpep3ClJIHaTa 30lla KO)Kycp"KYKYlll (ApCOBCKH H J!,p.,1984) co npeceKOT 
Ha BapJ!,apCKaTa 30Ha YKa)KYBa Ha nYJIKaHH3aM OJ!, ~eHTpaJIeH THn, 
aKTHlmpaH Ha TeKTOHCKI10T ja30JI cj)OpMl1paH co pcaKTUDl1paHwre paceJ!,HH 
CTpyKTyPI1 on I3apnapCKH IIpancq (C3-JJ1 no C-J) M HOI.IO cpopMHpaHaTa 
paceJ!,HCl 30Ha K03yq)-KYKYW (J1-3) 1.10 HCOTeKTOHCKHOT nepHoJ!,. 
Ha olJoj THn HCl nYJIKClHH3aM YKa)KY13aaT H npcTeHecTHTe cTpyKTypH 
KOH cc KapaKTCpl1CTI1'JlJI1 3Cl 1I0npa"jcTo Ha o 1.1oj KOMneJIKC. 
fCOJUlIlIKU CnCTan 1I:l Kml<y(llCKaTa nOmlCT 
f COJlOIUKH r nCIPIl O KOJKy(l)cKWI'(t o ()Jlac e 1!:3l'paHeHU 013, I1CKOJIKY 
r C0J10111 KI1 (1)OpM;\l~11l1 KOH CC pTIl:HC'r(l Jl CII 11 l\() II C K O.lIK Y C'l'paTlIlvacjJCKH 
KOMOJieKCI1 H TOa: (eJ1 . l). 
- KOM1TnCKC Ha lIpCKaM6pHCKH MCT(lMOI.)(\mu 1(aplIl1, 
- KOMnJ1eKC Ha lIaJ1e030jcKIf MCTaMop(lmH Kaprm, 
- KOMnnCKC 11<1 TpHjacKo-jYPCKH ceJ\IIMCIITIIH KapIIH, 
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en.1. rC0J10WK3 KapTa Hll KO)f(ycl) OmHIIma ( DoeD, 1988) 
MCTO TaKa DO rCJ10WKaTa rpal~6a DnerynaaT H KOMIIJ1CKCHTe H3 MarMaTCKH 
KapOH KOH ce npegcTaneHH co : 
- KOMnneKC Ha MeTaMopclmcaHH pHOJIHTH H I1HpOKaJIaCTHTH, 
- KOMnJ1eKC Ha cepneHTHHI13HpaHH Y1ITpa6a311'1llH KapIl H 
- KOMI1J1CKC Ha 6a311'IHI1MarMaTCKH Kaprnl, 
- KOMIIneKC Ha nYJ1KaHCKH KapOH 
- KOMnJ1eKC lIa ropno KPCAHH CCJ\HMeIlTIIH KapllH, 
- KOMIIJ1eKC n<l ropllo eoqc llcKH CCHHMCIITI1, 
- KOMnneKC Ha nnHoqeHcKI1 Ce)l,I1MeHTHI1 H nHpOKJ1<lCTI1TH , 
- KOMnneKC Ha KB<lPTCpUH CCgHMCIITH, 
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•CyB OCTUTOK na <pllnT 
· (mg/l) 
, CycneH,QHEanH l\BECTI 
: TIoTEowxnaQKa lIa K~ 
: EnCKTpOJIIITCKa cnEol 
: M-anKanHTeT mill N 
; BKynHa TBEAHHa dBO 
KaE60HaTHa TBRAHHa 
; JarneEo,neH AHOKCHA I 
· BOAoQoAen cyn~HA {, 
, CHJIIIl\HYM AHOKCI1A (I: 
WTCAPOCT Ha H3Ropnl 
I 
63 J3Topo COBeTYBalLe]a I'COTepMaJIII<.l cliepfl1ja BO Peny6mlK<l MaKe).lOlil1ja 
eliTe ropeH HanCAAell11 CTpCl'rI1rpa¢CKI1 KOMnJleKCI1 uo OCHona ja 
'/llIIaTa KOMTIJleKCIlOCTa Ha rCOJlOlUKaTa rpaJ~6a Ha ITJfafll1HaTa KO)KYCP, 130 
I\Oja cenaK HajAoMlmaTHo MeCTO JaUJeMa TepH~eHaTa DYJlKaHCKa aKTHDHOCT 
( 0.5 AO 1.8 MA, Eoen, 1988) cOKoja ce nODp3aHH 11 6pojlll1Te 
.\1IIHep3J1I1Jm~HH KaKO 11 1I0CTBYJIKallCKI1 lTojanl1 KOM ce MaHMq)eCTHpaaT co 
lIojaD3Ta Ha TepMOMI1HepamlTe nOAM. 
IIojann nH TCPMoMIUlCpaJIIIH !lOAIt 
TepMOIlMIICpaJIlIl1Te BOWl no paMKll'l'C Jla UYJlKaIiCKMO'l' KOMnJleKC ce 
1l0janYUCHl'f UO HBa JIOK<tJIIlOCTI1 Toa : 110 OKOJlllllaTa 11(1 CCJIOTO MPC)I(I1'IKO no 
JIOKaJlHTeTllTe TOluHf AOJI ~1 KHCCJI<l Dona 11 no JIClK,UlllOCTa AJlluap DO 
JIOKaJIHTeTeOT TOIlJlCK . 
130 AneTe JlOKaJlIIOCTM 'J'epMOIIMIICpaJllIMTe IWAI1 ce 1l0JaUYBaaT BO 
KOHTaKTlll1Te neJlODH IIa cepl1jaT<I 1\<1 Tpl1jacKI1Te i\OJIOMHTI1 KOI1 ce Ha MeCTa 
HHTeH311DIIO KapcTMqmqMpaIII1 11 TCKTOIICKH IHAPo6CHH, 11 KpeAIIO 
Tpl1JaCKI1Te MeTaMopq)HM KaplIl1 IIpel(CTanellH co pa3J1J1l'1II11 THI1DH Ha 
IUJ(PI1JI~11. 
Ta6eJIa 1 : feOXeMI1CKI1 KapaKTepl1c'J'I1KH 11(1 TCpMOMI1Hepam-IHTe nOAI1 AO 





· napaMcTpll KHCCJIIl TonnH TOIIJICK MUK 
UtlJ.a )(on 
TCMJIC[2aTi'[2" lIa BOHaTa °C 21 28 22 
: MI1[2HC 6(;] 6c:J 6e3 
I3KYC KIICCJI KI1CeJI lIeMa 
._. 
Goia lIa IIJlaTIIIlO-KOUaJITlla CK,IJlil .'i 5 5 20 
· pH pCaKl\Hja 6.50 6.48 R.3 6.5-9.0 
· MaTIlOC'T 011 CHJII1K,lTlla :.IcMja (mg/I) 5.0 5.0 5.0 AO 2 .4 
· Cyu OC'I'UTOK Il<l IIc<11HnTpnpall IIPIIM(;POK -<)12 R68 410 1000 
(mill) 
Cyu O(;T<lTOK WI (IJlIJI'I'pllpall IIPIIM(;POK l)(l(l HX4 3(j(j 10(lU 
{mg/l) 
-
CycllellAH[!allH I\UQCTII MaTCpl1l1 (Illp/l) 12 14 14 6c:J 
DO'I-P0lIli'lla'IKu lIa KMn04 {mg/l) 3.6 3.3 3.4 no 12 
• EJ1eKTpOJ1HTCKa cnpOIIOJ\JIHROCT IlIS(;..'.!l_·I _ _ 1112 J1DR 324.2 
-----­ I.~KM-aJIKaJIII'I'CT mill NIIO IICI IW 30 
BKyllHU TII[!HHIW dHo 46 45 11.1 
Kup60H:ITII;l TllpHlllla dHo 44 .5 43.2 8.4 
.1afJlq~oHeIlI1HOKcI1H (mgll ) l)/{ 110 - 41'/n 
!3oHOPOI\CII CYJH1)~I) - -
- -
.­ -_. . 
CI1JIIII\IIi'M }\ltOKl'll)\ {lillO/I) I() 10 11(.1.1 20 





Ta6cna 2: h i 
on n y 
llapaMCTpli 
, AI (mg/l) 
- - 0.2 
Sc ( mgll) liU II ::I 
As (mg/I) 0.1 K 0.24 n.3H 0.05 I· Pb (mg/I ) O.m6 0.040 0.018 0.05 
· Cd {mg/I) (l.OO! n.oo I 0.00 I n.005 
Zn (mg/l) n.02R n.wn 0.007 15.0 
Cu (mg/I) 0.007 0.007 n.025 10.1 
Fe (mg/I) 0.025 O.O:lR 0.02] 0.3 
•Mn (mg/l) o.om 0.05(i 0.002 O.OS 
: Co (mg/l) n.m n.m (l.O02 ~ 
Ni (mg/I) o.nln O.()Oh O.OOS O.!)5 
Cr-RK}'nclI (mg/l) 0.n04 0.002 n.ons 0.1 
Cr1i+ (mg/I) - - - 10.05 
Hg {mg/I) - - - 0.05 
Na (mgll) 17 31.7 16.4 150 
K (mg{l) X 9.3 I n. I 12 
Ca (mgll) 213.H 20().1 52.3 20n 
Mg (mgll) 76.7 62.7 15.4 50 
Sr lmg/I) I .n I 1.03 n.032 2 
C}'lI~)aTH (mg/I) 5Uj 53.77 25.02 2nn 
XJIOrHHII (mg/I) 15.1
----­ - - . 
I.~.I CI .n 20n 
<ll lI}'OpHI\H (mgll) n. I () (1.1 0 0.1 () 1.5 
· HHTpaTH (mg/l) - - - ]0 
HIITPHTH (mg/l) - - - 0.05 















fCOXCMIICKIt KUIH1KTCllltCTltKIt na TCPMOMltIlCIUlJ1l1ltTC nOAH 
On npHK,DKaHine rCOXCMHCKH cHIaJH1311 MO>KC Ha ce KOllcTaTHpa AeKa 
IlO CHTe TpH HCIIHTynamf TCPMOMI1I1CPClJ1J1lI H::lIlOpH CKOrO cine napaMeTpH 
CC IlO I'paHl1l~HTC na H03110JICHI1're lIapaMCTp~1 :.1('\ 1l0lVl :.1:1 IIHCI·hC CO I1CKJlytIOK 
Ha apceHOT KOj ce nojanYIla IlO 3rOJlCMCIIH Kom~CIITpa~H H Toa no rpaHH~HTe 
Oil: 0.18 AO 0.38 mgll WTO e 3Ha<IHTCJlHO nOrOJlCMCl npenHOCT o~ A03IlOJleHaTa 
KOHI.\eHTPaI~Hja lIa OI3oj cnCMCIIT BO nOHllTC 11(' IIHCII.C OH 0.05 mgt\ ( Ta6cJla 
1 ). 
Ha Ta6cnaTCl 2 ce nrHK(I)KClIIH HCllliTYllaIh(lTa lIn pal\110KaTllBHocTa 
Ha OBHe TepMoMHHepaJlIIH IlOnl'! Ii Ha 6a3a lIa l\06HeHHTc nOI~aTO~H MO)!(e ,na 
ce KOHcTaTHpa ,nCKa IlOnl-ITC 0/.\ CHTe TPW 113BOpW onrOBapaaT Ha CTaH,napIl:HTe 
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